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I. INTRODUCTION
Five years after the internet bubble in initial public offerings (IPOs) 1 and other securities transactions burst, 2 the Securities and Exchange Commission (SEC) is finally considering important proposals to reform IPO marketing. 3 The proposals, put forward by the National Association of Securities Dealers, Inc. (NASD) and the New York Stock Exchange, Inc. (NYSE), in part seek to restrain opportunistic IPO pricing by investment banks that would disadvantage issuers.
Recent events are replete with stories of fraudulent or opportunistic behavior in the IPO-pricing process, which extended to the highest-reputation investment banks. Credit Suisse First Boston and Morgan Stanley, among others, settled administrative charges that essentially involved charging issuers hidden fees. The charges were collected by placing hot IPOs with investors who returned the "favor" by paying above-market prices in other transactions. 4 This kind of [U]nderpriced plaintiffs shares in order to reap an additional profit, beyond the amount realized on the spread between the price of its own subscription and the higher public offering price, when it 'flipped' its shares in the balloon-priced aftermarket, and that such underpricing was also the consideration given for 'kickbacks' from defendant's favored customers, to whom defendant had allo- activity deceives investors who buy without knowing the full extent of the brokers' compensation, and it is deceitful to issuers who, when the underwriters are engaged, are unaware of the full extent of the underwriters' compensation. A second type of allegation involves underwriters who condition IPO allocations on investors agreeing to purchase in the aftermarket. Not disclosing such information renders the prospectus description of the plan of distribution misleading. Goldman Sachs, for example, agreed to settle for $40 million on allegations that it improperly considered investors' post-IPO aftermarket purchases in determining initial IPO allocations. 5 A third set of allegations involves claims that hot IPOs were allocated to the individual accounts of corporate executives to facilitate the investors steering corporate business to the investment banks allocating hot IPOs. 6 Current financial economics scholarship strikes a note that is discordant with this evidence of widespread investment bank malfeasance. Professors Li and Masulis, empirically examining a set of 1480 IPOs, assert that they find support for what they call the "certification hypothesis." 7 In their words, the certification hypothesis provides: "[U]nderwriters with superior access to issuer information can credibly validate issuer financial health, thereby increasing investor demand and supporting higher security offer prices .... " 8 The Li and Masulis certification hypothesis in fact contains two separate hypotheses: (1) some underwriter relationships with issuers may give the underwriters better access to information, and (2) some set of underwriter affiliations may provide some assurance of the value of the investment, supporting greater prices. One of the statistics Li and Masulis examine to support this hypothesis is the absolute value of the pre-IPO price adjustment. Some background of the IPO pricing process, which is detailed in Part II, is required to understand precisely what that statistic is. For the moment, however, it is sufficient to note that the IPO process in the United States ultimately results in the public dissemination of a preliminary price estimate for each IPO as well as the actual IPO price-the pre-IPO price adjustment being the actual price minus that estimate. Li and Masulis find a negative relationship between the absolute value of the pre-IPO price adjustment and the percentage beneficial ownership of the issuer by investment banks participating in the IPO. On the basis of this and other evidence, they assert these investments certify issuers and allow underwriters to make better pre-IPO price estimates. 9 The problem with their analysis is that the relationship they investigate may well involve the first kind of certification-allowing better access to information-but not involve the second kindproviding assurance of value. A seller's superior access to information does not necessarily mean the seller assures value. Superior access to information may be used to select items for sale that can be sold at prices higher than those that would be supported if the private information were public. That is, it may be the investment banks know more and now are trying to sell off assets identified as lemons, a situation comparable to a used car dealer selling his personal car.
The primary contribution of this Article is to rebut their conclusion as to the second component of certification, as part of providing better evidence concerning IPO pricing-evidence that is pertinent to addressing proposed regulatory reform. Li and Masulis find a negative relationship between the absolute value of the pre-IPO price adjustment and the percentage beneficial ownership of the issuer by investment banks participating in the IPO. 10 In their view, lower absolute value of the nre-IPO trice adiustment for some set of IPOs is consistent witl -certlncatlon, TnaL is, su86rauue ul vwuu. "&L.C AXticle rebuts that conclusion by examining IPOs where the issuer uses a significant portion of the IPO proceeds to pay off participating investment banks (or their affiliates or associates); that is, the IPO is bailing out those investment banks. 12 An analysis of the pre-IPO 9. Id. at 21.
Id.

12. There are also a few more technical concerns with Li and Masulis's investigation.
First, they take percentage ownership from prospectuses. Id. at 9. The prospectus disclosure addresses the level of control; it is not based on financial interest. price adjustment in 1168 IPOs from 1997 through 2000 is reported in Part V. That analysis shows IPOs involving this kind of investment bank exit involve a pre-IPO price adjustment pattern similar to that which Li and Masulis categorize as consistent with assurance of value. However, investment bank exit is not easily categorized as reflecting investment bank assurance of value. In sum, the relationship they identify also exists in cases that are not easily categorized as involving certification, which challenges their conclusions.
In addition to demonstrating that certain pre-IPO-pricing relationships cannot be uniquely ascribed to certification, it would be helpful to provide for regulators a comprehensive, compact, and accurate theory of IPO pricing-a substitute for the certification hypothesis. This Article, however, forgoes attempting to provide such a comprehensive model. As noted above, 13 there is little question that the IPO market has been affected by deceitful and manipulative conduct, which creates substantial roadblocks to the formulation of an accurate, elegant model.
II. THE MECHANICS OF IPO MARKETING AND PRICING
A. IPO-Pricing Mechanics
Some background information concerning the IPO-pricing process and its regulation is required to understand the way in which one can examine empirically the competing theories of IPO pricing. In the United States, most IPOs are sold on a "firm commitment" basis 14 in which the issuer formally sells the securities to one or more investment banks (a group of two or more investment banks acting in this capacity being called a "syndicate" 5 ) that make a public offering of the securities at a fixed price.' 6 The investment banks are compensated by purchasing the securities at a price equal to the public offerate would be considered to beneficially own for this purpose all stock over which it had voting power or investment power, even if it had no financial interest in the stock. ing price minus an agreed-upon percentage commission, a commission which is typically is about seven percent.
17
Although the investment banks typically do not have binding obligations to consummate the IPO until the IPO is priced, 18 the investment banks nevertheless assume some risk in the underwriting. There are two types of risk. First, they may overestimate the demand and agree to a price that is too high. That is because although they will have received indications of interest before the pricing, they cannot send out the written confirmations of sales before the securities have been priced. 9 Second, the IPO typically will be priced in the afternoon on a particular day, with the closing scheduled to occur four business days later. 20 There is a possibility that a market decline between pricing and closing may unsettle the underwriters' ability to consummate resales, which necessarily cannot close before the original placement to the underwriters closes. (stating the position of the SEC staff that a market out may properly be a condition to consummation of a firm commitment underwriting, but not where it permits avoidance of the purchase obligation merely by virtue of an inability to market the securities); Loss & SELIGMAN, supra note 15, § 2.A.2 (describing both the market-based condition and the issuer-specific condition as part of a "market out'). Another typical condition is a material adverse change in the financial markets as a whole. There are a number of steps that ultimately lead to the determination of an IPO price. The initial tentative steps begin when a corporation first assembles the team that will participate in its IPO, which occurs a number of months before the IPO is priced. It is typical for an attractive corporation to interest more than one investment bank in managing its IPO. 2 2 The process in which an investment bank is selected to manage an IPO is frequently called a "beauty pageant." 23 In making their selections, issuers compare prospective IPO managers on the basis of a number of criteria, including expected price. 24 These price estimates are not binding; IPO prices ordinarily are not determined until months later. 25 Typically, between the beauty pagent and final pricing, (1) there is a "due diligence" review of the issuer from accounting, legal and business perspectives; 26 (2) a preliminary prospectus is prepared and filed with the SEC; 27 (3) the SEC reviews the filing; (4) the preliminary prospectus is revised to reflect SEC comments and information disclosed by the due diligence reviews; 28 and (5) the offering is marketed, where the investment banks receive indications of interest from prospective investors.
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Prior to the pricing, the only writing permitted to be used to offer the IPO securities is a preliminary prospectus, 30 and in the case of an IPO, SEC rules require that this preliminary prospectus indicate an estimated price, 3 1 which is frequently stated in the form of a price range. One can use the difference between the price estimate and the actual IPO price (the pre-IPO price adjustment) to assess the pre-IPO performance of the underwriters. However, there are some posfinding the investment bank had terminated the offering because of a decline in the issuer's stock, as opposed to general market conditions); 
B. Motivation for Investigating Alternative Theories
Assorted anecdotal evidence concerning the IPO-pricing process suggests certification is not the hallmark of the process. Rather, there is evidence that last-minute investment bank holdups are a significant issue. Between the selection of an investment bank to manage an IPO and the IPO pricing, the balance of relative negotiating power shifts in favor of the investment banks, because the issuer cannot feasibly change investment banks at the last minute. For example, one pricing was described as the underwriters presenting a "take it or leave it" offer. 36 Another story describes the problems more generally: "Pricing is a factor that caught many senior managers by surprise. By the time the pricing meeting occurs, companies typically are not negotiating from a position of strength." 37 Malone describes IPO pricing in the following way:
The company executives, in turn, often come away from the pricing session embittered. Until this moment, the underwriter may have 32. Some portion of the information produced by due diligence investigations will be identified by the time the preliminary prospectus is prepared. That information may in part be reflected in the price estimate disclosed in the preliminary prospectus. It is likely, however, that the price estimate will not fully reflect that information. If the information is negative, the managing investment bank has an incentive to postpone indicating it has revised its price estimate downward. Early price revisions suggest the investment bank may have lied in the beauty pageant in order to secure the business. It is easier to attribute variations from the estimate to other factors after the securities have been marketed. The managing investment bank also has an incentive to postpone bad news, because the issuer becomes increasingly committed to receipt of the proceeds as time passes, limiting its ability to change plans (or its managing underwriter). seemed to be their greatest advocate, but now, when it is too late to turn back, the underwriter turns on them; indifferent to the company's needs, the underwriter now takes care of its own image, low-balling the price to guarantee the maximum number of shares sold to look good in the proposal to the next sucker.
Royce de R. Barondes, Professionalism Consequences of Law Firm Investments in
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In one of the most vivid examples, a chief financial officer described the pricing process as follows: "I feel like I've been to a proctologistand he had a very cold finger." 39 This information is consistent with advice in practitioner guides for firms contemplating IPOs, which notes prospective issuers should ask previous clients about the difference between preliminary pricing and final pricing 4 0 or lastminute surprises. 41 This anecdotal evidence may be inaccurate, or it may accurately describe pricing. The problems, however, may not be more severe when the investment banks have enhanced conflicts. This question, then, provides the motivation for the empirical investigation in this Article.
One might question whether this view of the IPO-pricing process, which motivates this investigation, is inconsistent with the presence of venture capital firms as investors in IPO firms. One might, for example, seek to reject out of hand any assertion that investment banks can engage in strategic conduct because the presence of venture capital firms acting as repeat players would be knowledgeable of this practice and would prevent it. The presence of repeat players as IPO investors is not inconsistent with this view of the IPO-pricing process, however. If the process puts pre-IPO investors in the position of being subject to a last-minute holdup that cannot practicably be avoided in the existing regulatory environment, knowledgeable investors would reflect the expected cost of the holdup when they bargain about the terms of their initial investments.
As discussed in the Introduction, although this Article presents a motivation for undertaking the empirical investigation reported be- low, no attempt is being made to provide a complete catalog of economic theories that are consistent with the results. Part of the problem with creating a test that excludes all other theories is that this market is full of anomalies that make it difficult to create a unique, elegant, unifying model.
There is a final concern. This Article investigates the change in price, from an estimate to the actual price. Variations in the price change among IPOs can be caused by changes in either the IPO price or the price estimate. One might analogize this investigation to an examination of the time it takes some set of people to travel a certain distance. Their trips may be made longer by changing either their starting points or by changing their speeds of travel. One might ascribe two causes to a set of IPOs involving lower pre-IPO price adjustment. It might be caused either by less marketing after the beauty pageant or by the beauty pageant being more active, requiring prospective investment banks to compete more aggressively in order to get the business.
One can conceive of circumstances in which the issuer's attributes would affect the beauty pageant. For example, the issuer's level of sophistication may affect the presentations made in the beauty pageant. A sophisticated issuer might be expected to examine price estimates more critically, which could influence the price estimates given. For this reason, caution is required in seeking to draw definitive, affirmative conclusions from the empirical analyses. Nevertheless, this Article formulates tests that are useful for the more limited role (that is, the "negative" role) of showing that the pricing relationships found by Li and Masulis cannot necessarily be ascribed to certification in the form of assurance of value.
C. Regulation of IPO Pricing
The federal securities laws regulating the sales of securities are described as "disclosure" regulation, as opposed to "merit" regulation 42 -meaning that federal law does not directly regulate the prices at which IPO securities are sold. Rather, federal law mandates disclosure of assorted information in a preliminary prospectus used before the IPO is priced in the final prospectus and in the registration statement. 4 Self-regulatory organizations, which include, inter alia, the national securities exchanges and registered securities associations, 44 provide another source of regulation-a source that may regulate the merits of an offering. The NASD, a national securities association that regulates and supervises the conduct of its member brokers and dealers, is one form of self-regulatory organization. 45 NASD rules seek to protect the investing public from sales of overpriced IPO securities where participating investment banks have conflicts of interest by requiring the stock be sold at a price no higher than "that recommended by a qualified independent underwriter." 46 In the late 1990s (throughout the time period of the data set studied), the conflicts of interest that triggered the requirement for a QIU 47. The circumstances listed are those that most frequently require the use of a QIU in the sample of IPOs studied. Other circumstances can require the use of a QIU. Rule 2720 required the use of a QIU, inter alia, where an NASD member was assisting in the distribution of securities of an "affiliate." NASD MANUAL I, supra, at R. 2720(c)(1). NASD member affiliates included firms that "controls, is controlled by or is under common control with" the member. Id. R. 2720(b)(1)(A).
48. Id. R. 2710(c)(7)(C). For this purpose, members participating in the distribution include, in addition to underwriters, other NASD members in the selling group. Id. R. issuer's common stock or a class of preferred stock or subordinated debt was owned by a member participating in the distribution (or their affiliates or associates); 49 and (3) more than ten percent of the net offering proceeds, excluding underwriting compensation, was to be paid to members participating in the distribution (or their affiliates or associates), subject to certain exceptions. 50 Of course, a mechanism that seeks to assure prices are not too high, as this one does, would normally not directly benefit issuers.
The interests triggering the requirement for a QIU may create powerful incentives. For example, the prospectus for the $100 million June 7, 2000, IPO of Ubiquitel Inc. involves an underwriter having a conflict of interest by virtue of ownership of the issuer's preferred stock and subordinated debt. The prospectus discloses that an affiliate of the lead underwriter previously agreed to purchase $100 million additional shares of preferred stock if the IPO did not close before July 31, 2000. 51 That relationship seems likely to provide a strong incentive for the investment bank to close the IPO.
In exchange for these efforts, QIUs typically receive only modest compensation. For example, in the $137 million October 2000 IPO of Westport Resources Corporation, Credit Suisse First Boston charged only $10,000 to act as QIU, compared to the $9.3 million aggregate underwriting fee for the offering.
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The bursting of the internet bubble and the numerous recent corporate scandals 53 produced a plethora of revisions to the regulatory 49. Id. Rs. 2720(b)(7), 2720(c)(1). 50. Id. R. 2710(c)(8) (titled "Conflict of Interest" and requiring the price be "established pursuant to Rule 2720(c)(3)"). These rules are revised reasonably frequently. For example, the venture capital rules, which governed sales by member investment banks ( environment, an environment that remains in flux. Most important for purposes of this investigation are proposals for reforming the IPO process initiated by the NYSE/NASD IPO Advisory Committee," which resulted in proposed rule changes by the NASD and the NYSE. 55 The joint committee formulated twenty proposals for revisions, which ultimately resulted in the proposed rule changes at the NYSE and the NASD. The SEC's consideration of the proposals is currently pending. 56 The proposals include reforms that would benefit issuers, as well as some designed to benefit investors. For example, one proposal requires NYSE members and NASD members who are "running the books" of an IPO to provide regular reports of the indications of interest (that is, perceived demand) during the IPO process.
5 7 The NASD provides the following rationale: "[Gireater participation by issuers in pricing and allocation decisions would better ensure that those decisions are consistent with the fiduciary duty of directors and management, and would provide management with more information to evaluate the underwriter's performance."' Other proposals would, inter alia, restrict quid pro quo allocations of IPOs, 59 ban some "spinning,"60 and restrict certain actions designed to combat "flipping" The empirical evidence presented in this Article is useful in sketching the environment in which the reform proposals would operate. Assume, for example, that investment banks use their (or their affiliates') control of issuers in a way that adversely affects issuers. In that case, requiring investment banks to provide greater disclosure at the time pricing decisions are made may not be adequate. The information may arrive too late, unless it is made public in a way that companies, when they are negotiating pre-IPO financing with investment bank affiliates, have access to pricing information concerning IPOs of other firms in which those affiliates invested. This kind of information would be particularly useful on a comparative basis, in order to allow issuers to consider it in selecting firms to provide pre-IPO financing.
Of course, a firm seeking pre-IPO financing could individually ask sources of capital to provide information about other transactions. The problem is that is not efficient. It requires duplicative inquiries and imposes costs as prospective issuers would need to take steps to assure they had received full information.
However, our assessment of the advantages of creating a public source of this information depends on the empirical results. If we find evidence consistent with any of these conflicts of interest not influencing pricing, one might be less concerned with facilitating the dissemination of comparative pricing information.
III. PRIOR EMPIRICAL INVESTIGATIONS
There have been numerous empirical investigations of the IPOpricing process-the literature is sufficiently large to have separate works summarizing the literature. 6 2 Historically, there has been an average initial return, a return over one or a few days, somewhere between ten and twenty percent.6 Because very large aggregate sums are raised in IPOs-$488 billion, in 2001 dollars, from 1980 to 2001 by one count64-and ten to twenty percent of these sums is also large, it is not surprising that this phenomenon has received a significant amount of financial economics scholarship. One prominent theory postulates (1) that an issuer typically has greater knowledge of information pertinent to assessing the firm's value and (2) that investors understand they have less knowledge and therefore offer low prices but (3) that this effect (investors offering low prices) can be mitigated by third party "certification.")65 Others have empirically tested this theory, finding lower underpricing in IPOs with lesser risk, such as those underwritten by high-prestige investment banks 66 and those of issuers having venture capitalists as investors. 67 The second component of IPO pricing that can be investigated quantitatively is the pre-IPO price adjustment. One traditional theory argues the pre-IPO price adjustment reflects the level of marketing activity. Better investment banks are associated with more pre-IPO activity, 68 so that there is a positive relationship between absolute value of the pre-IPO price adjustment and investment bank quality.
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This Article focuses on investment bank conflicts of interest in IPO pricing. As to that issue, other empirical work investigates the relationship between underpricing and each of the following: percentage beneficial ownership (negative, significant); 70 the issuer having a commercial bank that could (through an affiliate) have taken the issuer public (negative, significant); 71 the presence of a common stock QIU (not significant); 7 2 the presence of a proceeds QIU (nega- It is readily apparent that the literature omits the corresponding information investigating the relationship between pre-IPO price adjustment, or its absolute value, and various circumstances requiring a QIU. This Article provides this complementary information as part of providing a more complete basis for reforming IPO-pricing regulation.
IV. DATA For purposes of this investigation, all common stock IPOs consummated from January 31, 1997, through December 1, 2000, were located in the Securities Data Company (SDC) database of securities a new control variable." Li & Masulis, supra note 7, at 19. The results are unreported, meaning they do not reproduce the full regressions, which makes it somewhat difficult to discuss their results. Moreover, their discussion is not entirely clear in indicating whether the indicator variable includes any kind of QIU, because it follows a sentence discussing NASD rules that require the use of a QIU for ownership of "10% or greater in an issuer's debt or equity," which omits reference to receipt of proceeds requiring a QTU, as well as sales in the offering by participating NASD members.
73. Barondes offerings (a commercial database available for a fee). 78 The data used in this investigation excludes some of those offerings reported by SDC. Offerings of financial companies, identified as firms having four-digit primary SIC codes beginning with "6" (6xxx), are excluded. That filter removes certain unusual offerings, for example, offerings of financing entities and IPOs concurrent with the demutualization of insurance companies. In addition, offerings have been eliminated where the prospectus on file with the SEC indicates that the offering involved (1) a simultaneous offering of warrants or (2) some other anomaly in the offering (for example, although the offering is classified by SDC as an IPO, the prospectus reveals the stock was trading over the counter before the offering). Lastly, the sample used excludes offerings where the securities could not be located in the Center for Research in Security Prices (CRSP) database. The resulting sample includes 1168 offerings, consisting of all IPOs in that period that might be classified as "traditional" IPOs for which SDC's and CRSP's databases report the information used in the models presented below.
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The pertinent statistics of the offerings used below are those reported in the SDC database, with the following exceptions: the shares outstanding after the offering and whether the issuer had two or more classes of stock outstanding after the offering are taken from the prospectuses. The first closing price for the security as well as prices for the NASDAQ composite index at pertinent times are taken from CRSP. In a few instances, the information reported by SDC is adjusted to reflect corrections posted on Professor Jay Ritter's web site. 80 The SDC database does not report whether a QIU was required. To identify offerings involving QIUs, all prospectuses filed with the SEC for this period were electronically searched using Lexis. The search identified those that appeared to involve an IPO that referenced either a qualified independent underwriter or NASD Rule 2720, the rule that governed the use of a QIU. That review identified 59 IPOs where a 1) (1996) . Some of the information used in the regressions was hand collected from the SEC filings. Starting in 1997 avoids having a sample censored in a way that may affect the results. Starting with calendar years 1997 through 2000, the first and last thirty days were removed, as part of creating control variables described below, leaving a data set of IPOs from January 31, 1997, through December 1, 2000. See infra note 100 and accompanying text.
79. Two of the variables used in the empirical results are based on averages of certain statistics of all IPOs in the sample within thirty days of the particular IPO. One IPO was both more than thirty days before the next IPO in the sample and more than thirty days after the preceding IPO in the sample. For absence of a match of at least one other IPO within that sixty-day window, this IPO was removed from the sample, leaving a total of 1168 IPOs.
80. Jay R. Ritter, IPO DATA, http'//bear.cba.ufl.edu/ritter/ipodata.htm (last visited Mar. 13, 2006) . QIU was required by virtue of ownership by participating NASD members (or their affiliates or associates) of 10% or more of the issuer's common stock (a "common stock QIU"), 18 IPOs where 10% or more of the issuer's preferred stock or subordinated debt was so held (a "noncommon security QIU"), and 55 IPOs where a QIU was required because more than 10% of the net proceeds was being paid to participating NASD members (or their affiliates or associates) (a "proceeds QIU").1 l Summary statistics for all 1168 IPOs and the three subsets of IPOs involving these conflicts of interest are presented in Table 2 . The pre-IPO adjustment in IPOs where there is a common stock QIU is similar to that of the full sample, with means of 9.3% and 8.9%, respectively. The mean of the absolute value of the pre-IPO price adjustment is also similar, 19.8% and 22.5%, respectively. IPOs involving the two other types of QIUs are dissimilar: -0.7% and -11.7% mean pre-IPO price adjustment where there is a proceeds QIU and a noncommon security QIU, respectively. Interestingly, the mean of the absolute value of the pre-IPO price adjustment seems dissimilar from the full sample only for the subsample involving proceeds QIUs, 12.9%, compared to 19.7% for noncommon security QIUs and 22.5% for the full sample.
These summary statistics, then, provide an initial sense that there are material differences in the IPO-pricing process among the full sample and the three subsamples. One cannot, of course, firmly conclude that it is the pricing process that varies among these subsamples based on the summary statistics. The variation among subsample statistics may be produced by differences in the firm-specific attributes among the subsamples, not by differences in the pricing process. Most prominently, as indicated in Table 2 , only 38% of the IPOs involving a proceeds QIU are classisfied by SDC as involving a high technology issuer, compared to 70% of the full sample and 61% of each of the IPOs involving common stock QIUs and IPOs involving noncommon security QIUs. The average IPO size is much larger for IPOs involving proceeds QIUs ($161 million), common stock QIUs ($116 million) and noncommon security QIUs ($124 million) than in the sample as a whole ($86 million). Variations in each of these other statistics could account for differences in pre-IPO price adjustment in the subsample, meaning that it might be the variation in the characteristics of the IPOs involving QIUs, as opposed the related party interests themselves, that accounts for differences in pre-IPO price adjustment. For this reason, alternative techniques, such as multiple regression, are required to assess the relationship between pre-IPO price adjustment and the presence of a conflict of interest. 
V. EMPIRICAL MODELS AND RESULTS
A. Estimation Techniques
Two techniques were used to examine the relationship between pre-IPO price adjustment and QIUs: multiple regression and estimation of the average effect of the treatment using propensity score matching. Each technique involves assembling a set of control variables predicted to be associated with the variable of interest, pre-IPO price adjustment.
The multiple regression technique involves estimating the following two relationships: 82 Programs written for Stata statistical software provide an alternative technique. 3 Applying the technique to this data involves two steps. In the first step, the programs estimate the relationship (likelihood) between a particular conflict requiring a QIU and various control variables to produce "propensity scores," meaning, in this case, the likelihood that a particular offering will involve a QIU for one of these circumstances. 8 For this investigation, there need to be three estimations of propensity scores, one for each of the three circumstances requiring a QIU. In the second step, which is again performed three times (once for each of the three circumstances requiring a QIU), observations involving a QIU are matched with other observations not involving a QIU for that reason, on the basis of propensity scores. The program then estimates the average effect of the treatment--each of the three circumstances requiring a QIU being what is termed a "treatment"--on the treated (called the "AT') and the standard error of that estimate. As the authors of the program note, however, "[The] programs... only allow [one] to reduce, and not eliminate, the bias generated by unobservable confounding factors.... [Tihe bias is eliminated only if the exposure to treatment can be considered to be purely random among individuals who have the same value of the propensity score." 85 The programs provide a number of ways to match observations based on propensity scores. The results in this Article are based on kernel matching, in which "all treated are matched with a weighted average of all controls with weights that are inversely proportional to the distance between the propensity scores of treated and controls."8
The propensity scores were generated by probit models. The technique calls for first stratifying the sample based on the propensity for the presence of the treatment being estimated and confirming within each stratum that the means of the control variables are balanced. 
B. Control Variables
Because there is a substantial amount of existing empirical literature addressing the IPO process, one can look to those prior investigations for guidance in selecting an appropriate set of control variables.
Use of a size variable is common in the literature.88 One reason is that larger offerings may attract greater interest in the beauty pageants, which could affect competition in the setting of the preliminary price estimates. The size used in the estimations is the esti-85. Becker & Ichino, supra note 83, at 358. 86. Id. at 361 (emphasis removed). In order to satisfy the balancing property, the independent variables vary slightly between estimations of the pre-IPO price adjustment and the absolute value of the pre-IPO price adjustment. See infra note 87 and accompanying text. The results reported are based on limiting observations not involving the treatment to the area of "common support," meaning having a propensity of having the treatment within the range of propensities of observations having the treatment. Becker & Ichino, supra note 83, at 360.
87. See Becker & Ichino, supra note 83, at 359-60 (discussing the balancing requirement). Two of the control variables included in the models reflect changes in other securities prices. In models estimating absolute value of the pre-IPO price adjustment, the absolute values of those variables are used. This slight change ultimately requires addition of one more variable in the estimation of the propensities of the three types of QIUs in models used to assess the pre-IPO price adjustment. For this purpose, the square of one variable was included in the estimation of the pre-IPO price adjustment, but not the absolute value of the pre-IPO price adjustment. See infra note 101 and accompanying text. Reputation, 45 J. FIN. 1045, 1057 (1990); Megginson & Weiss, supra note 65, at 896. [Vol. 33:437 mated offer size at the time the IPO is initially filed, as opposed to the actual offer size. 9 Controlling for the reputation of the investment bank is common. 90 Loughran and Ritter provide rankings of investment bank qualityr 9 l-a ranking that is commonly used in the IPO literature.
E.g., Richard Carter & Steven Manaster, Initial Public Offerings and Underwriter
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On this scale, the highest rank is 9.1. 9 ' For each offering, the rank of the underwriter "running the books" (the managing underwriter or the lead manager) was identified, based on the Loughran and Ritter rankings.9 The relationship between price adjustment and this particular measure of prestige may be nonlinear. In the estimation of the pre-IPO price adjustment (but not the absolute value of that adjustment), the square of this ranking is also used. Use of this additional variable in that estimation produces propensity scores that satisfy the balancing property, and for purposes of comparison, it is helpful to have the same control variables in the regressions and the ATT estimations. The quality of the issuer's stockholders may be related to the sophistication of the issuer and how the beauty pageant progresses. The presence or absence of venture capital backing, which has been previously used in the IPO literature, 95 is one factor that may evidence issuer sophistication. The SDC database identifies IPOs of issuers that SDC classifies as having venture backing. A dummy variable that reflects SDC's classification of the issuer as venture backed is therefore used.
The percentage of the offering retained by pre-IPO shareholders may reflect private information concerning the quality of the firm. 96 Alternatively, it may affect the willingness of stockholders to accept 89. As Hansen notes, use of the actual size raises econometric concerns, because the size adjusts in proportion to price, which is a component of the variable that is being predicted. Estimated size is used to eliminate that concern. Robert S. price deviations. For this reason, the models include a control variable-retain-which is designed to reflect the percentage of the issuer retained by the pre-IPO shareholders. The precise definition of this variable is somewhat complex. The regressions could, but do not, use for this purpose the following fraction:
shares outstanding after the IPO -shares offered in the IPO shares outstanding after the IPO Use of that variable would be problematic for the same reason that the regressions use the estimated size instead of the actual IPO size. 97 The number of shares offered may be influenced by the final price, and it is improper to use a variable influenced by the dependent variable (the price) as an independent variable. The solution is to adjust the variable to reflect the value that fraction was anticipated to be at the time the preliminary prospectus was filed. To make that computation, two substitutions are made. First, the shares expected to be outstanding after the IPO (based on the preliminary prospectus) are substituted for the actual number shares outstanding after the IPO. Second, the number of shares the preliminary filing indicates were to be offered is substituted for the final number of shares offered. Thus, the variable retain equals: 98 shares expected to be outstanding after the IPO -shares expected to be offered in the IPO shares expected to be outstanding after the IPO Some issuers have two classes of common stock. The variable retain is not comparable between issuers that do not have two classes of common stock and those that do. A dummy variable dual class controls for variation in retain arising where the existence of a second class of common stock would cause the variable retain to overstate percentage ownership.
The natural logarithm of the issuer's total assets before the offering, expressed in millions of dollars, is also included as a control variable. This variable is included because it is hypothesized that it may affect the likelihood that there will be a QIU (not because of a direct impact on pre-IPO price adjustment). The financing needs of larger firms before an IPO may be greater. Firms with more pre-IPO assets may therefore be more likely to obtain financing from affiliates of investment banks that, for example, are ultimately repaid in an IPO.
To account for technology stocks being "hot" during the period, a dummy variable reflecting the participation of a high technology issuer is included. This variable is taken from the SDC database and In half the estimations, the percentage change, expressed as a decimal, in the NASDAQ Composite Index over the time the offer was in registration is used to control for changes in the market as a whole. 99 For models estimating the absolute value of the pre-IPO price adjustment, the absolute value of this change in the NASDAQ Composite Index is used instead.
Two other variables control for temporal changes in pre-IPO price adjustment. First, the models also include a dummy variable reflecting offerings in 1999 and 2000 (the bubble period). Second, half the estimations include the average pre-IPO price adjustment of all other IPOs within thirty days (before or after) of the IPO in question. The other estimations, those where the absolute value of the pre-IPO price adjustment is being estimated, include the absolute value of the average pre-IPO price adjustment over the corresponding sixty day period. 1°T he estimates also include the number of days the offering is in registration, that is, the time between the first filing with the SEC reported by SDC and the date of the IPO. This variable is not commonly used in financial economics literature, yet there are good reasons to believe this variable is important. For example, if the SEC asks difficult questions during its review, it may take longer to satisfy the SEC that the disclosure is accurate. This variable therefore may be a proxy for problems the issuer's offering presents.
In the estimation of the ATTs through propensity score matching, these control variables are used as independent variables in estimating the propensities of there being a proceeds QIU, a common stock QIU, and a noncommon security QIU with probit models. Thus, there are six probit models. There are, for example, two for estimating the probability that there will be a proceeds QIU: one includes underwriter reputation 2 , the NASDAQ change, and the average pre-IPO price adjustment of other IPOs within 30 days; and the other includes the absolute value of the NASDAQ change and the absolute value of the average pre-IPO price adjustment of other IPOs within thirty days. Similarly, there are two probit models for estimating the probability that there will be a common stock QIU and two probit models for estimating the probability that there will be a noncommon security QIU.
99.
In particular, this variable represents the percentage change, expressed as a decimal, from the last closing reported price reported on or before the filing date reported by SDC to the last closing price on or before the IPO date reported by SDC.
100. To be clear, it is the absolute value of the average, and not the average of the absolute values, that is used.
The ordinary least squares regressions add four dummy variables to the independent variables used in the estimation of ATTs through propensity score matching. The additional variables include one reflecting each of the three types of interest referenced above requiring the use of a QIU, and a fourth variable indicating whether an NASD member with a conflict is acting as lead manager in the offering. 1 0 1 These two regression models are represented in the following equations:
( In addition, results from the first-listed model excluding the underwriter reputation 2 variable are included, for purposes of showing that the results of interest in the regression are not materially affected by using that additional variable. The results of these regressions are presented in Table 3 . Table 4 presents the results of the six estimations of the ATTs through propensity score matching.
C. Results
The results of the ordinary least squares regressions and the estimation of the ATTs through propensity score matching are qualitatively similar. There is a negative, statistically significant relationship between pre-IPO price adjustment and both a proceeds QIU and a noncommon security QIU. The relationship between pre-IPO price adjustment and a common stock QIU is not statistically significant.
101.
The prospectuses sometimes do not identify the investment bank with a conflict of interest. In some cases, the information could not be discovered from other SEC filings. Equality of the coefficients for proceeds QIU and common stock QIU is rejected with p-values 0.058 and 0.045 in models 1 and 2, respectively. There is a negative, statistically significant relationship between absolute value of the pre-IPO price adjustment and a proceeds QIU, with the relationships for the two other types of QIUs not statistically significant. However, we cannot reject equality of the coefficients for common stock QIU and proceeds QIU at customary levels (p-value of 0.133). 102 These results do not comfortably support the certification hypothesis. Investment bank exit from a financial relationship with a private firm does not implicitly certify the issuer. If anything, it does the converse. Nevertheless, the kind of pre-IPO price adjustment that Li and Masulis find for large percentage common stock ownership, which they ascribe to certification, 1 0 3 is found for investment bank exit.
Lastly, one might be interested in comparing the estimated impacts of the relationships Li and Masulis find for beneficial ownership of common stock and the relationships found in this Article for receipt of a percentage of the proceeds. Their discussion argues in support of the economic significance of some results they find by multiplying an estimated coefficient by the average underwriter percentage common stock ownership in IPOs where there is any underwriter stock ownership°4 One can thus try to extend their methodology to 102. It is possible that pertinent information about the quality of managing underwriters that affects the IPO pricing process is not captured in the underwriter reputation measure. To investigate whether that is the case, fixed effects models, sometimes called LSDV (least squares dummy variable) models, see WILLIAM H. GREENE, ECONOMETRIC ANALYSIS 616 (3d ed. 1997), were also prepared. These substitute dummy variables for the participation of each of the managing underwriters. Where the regression includes a constant, a dummy variable reflecting the participation of one investment bank must be omitted. See DAMODAR N. GUJARATI, BAsIc ECONOMETRICS 504 (3d ed. 1995). During the course of the sample, some investment banks who acted as lead underwriters merged. In preparing the dummy variables, all predecessors where there was at least some commonality in the names were treated as the same firm. Consider, for example, the merger of an investment bank named A B, Inc., with a second bank named C D, Inc. If the successor is named A C, Inc., IPOs are treated as having the same lead manager where the lead manager is A B, Inc., C D, Inc., or A C, Inc. If the successor is named A B, Inc., however, IPOs having A B, Inc. and C D, Inc., as lead managers are treated as being managed by different firms. This procedure produces 130 separate dummy variables.
To account for the offerings with two investment banks identified as the "lead manager," the IPO was treated as being managed by the first-listed firm. The results of these models were, in general, qualitatively similar. Estimating pre-IPO price adjustment, the estimated coefficients [ compare the magnitude of the relationship they estimate to the magnitude of the relationships the results in this Article find. In IPOs in Li and Masulis's sample where the lead underwriters own common stock of the issuer, the average common stock ownership percentage of the lead underwriters is 10.4%.105 Their estimated coefficient for pre-IPO price adjustment for lead underwriter percentage ownership is -0.22.106 Multiplying that coefficient by 10.4% yields an estimated -2.3% (that is, -2.3 percentage points) pre-IPO price adjustment. In sum, they estimate a -2.3% lower pre-IPO price adjustment in IPOs where the lead underwriter has common stock ownership equal to the average ownership in IPOs where there is a nonzero lead underwriter ownership.
On the other hand, the regression results in Table 3 show the receipt of proceeds is associated with an estimated change in pre-IPO price adjustment of -6.2 percentage points or -7.3 percentage points, 1 0 7 while estimation of the ATT through propensity score matching shows a -10.6 percentage points decrease. Using their procedure, only a relatively large lead underwriter ownership of 28% or 48% would correspond, respectively, to a -6.2 percentage point or a -10.6 percentage point change in pre-IPO price adjustment.
105.
Id. at 36 tbl.2. There is some ambiguity in the way they present these statistics. One general problem with computing percentages using beneficial percentage ownership figures is that, the way the SEC rules work, the percentage ownership in each IPO can add up to more than 100%. That is because each holder's percentage is a fraction whose numerator is the number of shares the holder owns or can acquire, and the denominator is the number of shares outstanding plus the number of shares the particular holder can acquire. 17 C.F.R. § 240. 13d-3(d)(1)(i) (2005) .
106. Li & Masulis, supra note 7, at 40 tbl.6. The magnitude of the estimated coefficient for nonlead underwriter percentage ownership is lower, -0.15.
107. See supra Table 2 , models 1 and 2.
[Vol. 33:437 It is probably easy to make too much of these comparisons. The models cannot predict coefficients with sufficiently small confidence intervals to give substantial precision to this kind of comparison. Moreover, the models have different control variables and, in one case, modeling techniques, which further complicates any comparison. The best that may be said with confidence is that the results give us no reason to believe the impact of percentage underwriter share beneficial ownership dominates the impact of receipt of proceeds, and there is some suggestion of the converse.
It is helpful to place the results of this investigation in the context of other literature. Table 1 is reproduced below, supplemented with 109. Estimation of ATT on percentage pre-IPO price adjustment and absolute value of pre-IPO price adjustment through propensity score matching, using kernel matching. Treatments consists of (1) QIU for participation of NASD members (or affiliates) receiving more than 10% of the net proceeds; (2) QIU for participation of NASD members (or affiliates) owning 10% or more of the issuer's common stock; and (3) QIU for participation of NASD members (or affiliates) owning 10% or more of the issuer's preferred stock or subordinated debt.
Propensity scores for estimating ATTs for pre-IPO price adjustment are estimated with three probit models, each estimating the likelihood of one of the three interests requiring a QIU and having the following independent variables: n(est. size); underwriter reputation; underwriter reputation 2 ; venture backed; retain; dual class; high tech; bubble period; In (total assets before IPO (millions)); days in registration; average percentage pre-IPO price adjustment of all other IPOs priced within 30 days of the IPO; and the percentage change in the NASDAQ from filing to the last close before the IPO date (expressed as a decimal). Propensity scores for estimating ATTs for absolute value of pre-IPO price adjustment are estimated with three probit models, each estimating the likelihood of one of the three interests requiring a QIU and having the following independent variables: ln(est. size); underwriter reputation; venture backed; retain; dual class; high tech; bubble period; In (total assets before IPO (millions)); days in registration; the absolute value of the average percentage pre-IPO price adjustment of all other IPOs priced within 30 days of the IPO; and the absolute value percentage change in the NASDAQ from filing to the last close before the IPO date (expressed as a decimal).
Following ATTs are t-statistics, computed using bootstrapped standard errors (200 repetitions). Estimations limited to areas of common support. Significance at the 1% level shown by *** proving the absence of a relationship). Second, the concern with attributing certification to common stock investments and pre-IPO debt relationships is reaffirmed by looking at the last two columns. Other work shows a positive relationship between the presence of a common stock QIU and the likelihood there will be an initial return of at least 25% (a large initial return)' 15 and the underpricing stratum minus the pre-IPO adjustment stratum. 1 6 This second statistic can be defined by example. If an IPO is in the first (lowest) quartile of IPOs in pre-IPO price adjustment and the second (second-lowest) quartile in underpricing, this second statistic equals 1.0. So, the statistic reflects how the parties split the difference in value between the initial estimate and the post-IPO market price. The second statistic (difference in strata) is not significant for noncommon security QIU or for a proceeds QIU, but there is a significant and negative relationship between a proceeds QIU and the variable reflecting a large initial return is significant but negative. If certification accounts for the other results, that does not explain why there are different signs for the likelihood of a large initial return.
VI. CONCLUSION
Current financial economics literature conceptualizes investment bank conflicts of interest as playing a certification role in IPO pricing. In light of the persistent investment bank malfeasance in the IPO process, that conclusion is puzzling. Were it accurate, those results would support focusing any regulatory reform of the IPO process on offerings involving low-quality investment banks.
This Article examines those conclusions, presenting new empirical evidence concerning the pre-IPO price adjustment process. IPOs where more than ten percent of the proceeds are being paid to participating NASD members involve relatively lower pre-IPO price adjustment. There is also a negative relationship for the absolute value of that adjustment. The relationships others suggest support certification also exist in a context that is difficult to categorize as involving certification.
The conclusion that these IPOs do not involve certification provides support for pending proposals to require greater disclosure to issuers of the level of pre-IPO interest." 7 However, it is not clear that proposal goes far enough. Addressing concerns that conflicts of interest influence investment bank performance would require either direct regulation of the pricing itself or increased public disclosure of information that would enhance the ability of market forces to re-115. Barondes 
118.
Rule 2720 sets forth the following disclosure requirement:
All offerings included within the scope of this Rule shall disclose... that the offering is being made pursuant to the provisions of this Rule, that the offering is either being made by a member of its own securities or those of an affiliate, or those of a company in which the member or its associated persons, parent or affiliates own the common stock, preferred stock or subordinated debt of the company, the name of the member acting as qualified independent underwriter, if any, and that such member is assuming the responsibilities of acting as a qualified independent underwriter in pricing the offering and conducting due diligence. NASD MANUAL II, supra note 50, at R. 2720(dX2).
